With advances in technology there is an increasing availability of Water Activity Limbs (WALs) and subsequently a greater number of requests for their provision. This study aims to establish a national consensus for indications, recommended best practice and procedures.
Introduction
Special prostheses that are water-resistant and can be used for recreational purposes have been available for a considerable time. However, availability is not a justification for prescribing these special limbs to all amputees. The Government White Paper in the United Kingdom (Department of Health, 1993 and 1997) stresses that clinical practice should be evidence-based. In the practice of rehabilitation for limb loss, evidence of Level 1 and 2 from the revised SIGN (Scottish Inter-Collegiate Guidelines Network, 1999 and 2001) grading system is highly unlikely. Randomised Controlled Studies, meta-analyses or various case control or cohort studies are either unethical or impractical. The best that one could achieve are Level 3, (non-analytic studies, e.g. case reports, case series) or Level 4, (Expert Opinion). These remain illustrations of feasibility or availability without analyses for recommendations in wider clinical practice. LaBlanc (1983) described the fabrication of a water-resistant recreational trans-tibial prosthesis using tubing and air outlet lines to control buoyancy. Rubin and Fleiss (1983) highlighted the importance of participation in physically challenging competitive sports and the contribution it makes to the physical and psychological well-being of the amputee. They describe ways in which the prosthetic clinic team can assist and give examples of prostheses that are water-resistant or modified i.e. neutral flotation buoyancy and could be used for swimming and scuba diving. Marano and DeMarco (1984) described the need to ensure the correct weight and balance to prevent limbs from floating or falling off. Kegel (1985) described the wide range of sport and recreational activities for physical fitness in amputees and included various water sports. In his 120 page supplement to the Journal of Rehabilitation and Research, he gave practical illustrations of modifications to prostheses to assist individuals with lower limb loss to partake in various land and water sport. It is noted that often the need is for special assistive devices or appliances and not water-proof/resistant artificial limbs. Many of them may be devices that are otherwise available and used by individuals with no impairment e.g. Ski Boom for novice water skiers. Alternatively, the adaptations may be required elsewhere i.e. boat, ski-board or the environment. Saadah (1989 and 1992) described a trans-tibial diving limb and devices to allow a bilateral trans-tibial amputee to walk to the edge of the swimming pool without the help of short walking sticks where he can jump into the water with his prosthesis on. Since then, there have been many improvements in the design and manufacture with the availability of components like the LA Ankle™ or the Nylon Knee™. Special waterresistant prostheses have also been used for daily personal care functional activities like showering and bathing (Aqualimb™).
With advances in prosthetic technology and user involvement, there is increasing availability of Water Activity Limbs (WALs) and a greater number of requests for their provision, because of increasing leisure time and sporting pursuit. A preliminary study of clinical notes of 14 patients showed that most WALs were prescribed for non-specific reasons and indicated inadequate follow up for repairs and adjustments, suggesting possible lack of use or abandonment. However with no agreed criteria or indications for their prescription, there is a need for "recommended best practice". This study using a modified Delphi method (Dalkey and Helmer, 1963) , aims to establish a national consensus for indications and recommended best practice procedures for prescription of WALs.
Method of study
Two (2) rounds of questionnaires were sent to 120 professionals working in amputee and prosthetic rehabilitation, 40 doctors, prosthetists and therapists each. The doctors selected were all the 40 members of the Special Interest Group for Amputee Medicine (British Society of Rehabilitation Medicine) with a definitive appointment in Amputee and Prosthetics Rehabilitation. The prosthetists were 40 randomly selected senior and experienced prosthetists. The therapists were 20 senior physiotherapists and occupational therapists each, working in prosthetic and amputee rehabilitation centres in the UK.
The first questionnaire was a list of tasks or activities where water activity limbs may be indicated and asked respondents to record their personal rating for prescription of each of the indications on a 5 point scale ranging from an absolute indication (Grade A) to an absolute contra-indication (Grade E). Comments were also invited.
Following analysis of the responses, a list of clinical indications as guidelines and procedures was sent to the same 120 professionals, as a second questionnaire enquiring whether they agreed or disagreed to each recommendation. No prior definition of high, moderate or low percentages of grades or agreement was set because it was expected that the returns would be different from different professional disciplines and may need to be appropriately weighted. The results were analysed to prepare a guideline of clinical indications and recommended procedures for prescription of WALs. These were sent as a Questionnaire to 20 users, randomly selected by the Limbless Association (a national user organisation) to report on whether they agreed or disagreed to each recommendation and indication.
Results

First questionnaire
There were 91 (75.8%) completed questionnaires returned in the first round, from 34 (85%) prosthetists, 30 (75%) rehabilitation physicians, 12 (60%) occupational therapists and 15 (75%) physiotherapists. Details of the responses in grade of indication for each task or activity are shown in Table 1 .
This shows occupational need, where legs were likely to be wet, as an absolute indication in 75/91(82%) of the responses. This is reduced to 47/91(52%) as an absolute indication and 20/91(22%) as partial indication if the feet were to be only partially or temporarily immersed in water, suggesting that a WAL is still indicated Where feet may get wet or be partially or temporarily immersed in water Where legs are fully immersed in water e.g. physiotherapist in hydrotherapy pool Where legs may not get wet but environment is very corrosive e.g. oil rigs
Personal and social care Showering -routine Adaptations for showering or bathing cannot be arranged for any reason If associated disability makes water activity a hazard without a limb e.g. associated injuries in opposite leg, or arm, brachial plexus injury etc.
If social reasons present risk to water activity e.g. parent with toddler at E -Absolutely not indicated ** Some respondents did not score for all activities but other factors may also need to be considered before prescribing the WAL.
The second category with a high absolute indication included several of the water sports, particularly wind-surfing (58%), competitive swimming (54%), water skiing and jet skiing (46% each), scuba diving and snorkelling (44% each). Less respondents felt that sailing (36%), rowing (34%) and canoeing (39%) were absolute indications with almost the same number considering them to be partial indications. However, relatively few (3% for windsurfing and 11% for competitive swimming) thought they were not/relatively not indicated. There was a significant difference in the responses from different professional disciplines with an average of 57% of physiotherapists compared to only 23% of occupational therapists considering that water sport is an absolute indication for a WAL. This probably reflects the client group specific to the discipline. There was no significant difference in the responses between the rehabilitation physicians (46%) and prosthetists (44%).
Results show that indications for leisure activity (swimming and beach activity) were dependent on the frequency of the activity with the mode as absolute indication for swimming once a week or more than once a week (48% and 61% respectively) and beach activity more than 12 weeks per year (47%). Fishing was only considered as a possible indication by most.
The response to indications for WAL in personal and social care was more varied. Health and safety risk due to associated impairment or specific social reasons like looking after toddlers in swimming pools were considered absolute indications by almost half the respondents (49%).
Showering was not considered an indication for prescription of WAL. While the mode was 'possible indication' (26%), the grades were fairly spread. There was significant difference in respondents from different professional disciplines with 32% of prosthetists and 26% of physiotherapists considering it to be an absolute indication compared with only 8% of occupational therapists and 20% of physicians. Some 50% of the occupational therapists and 33% of the physicians considered it to be relatively or absolutely not indicated. As 'personal care' generally falls in the remit of the occupational therapist, and they are better aware of other alternatives e.g. shower chair, their response should be given added weight.
The responses to the questionnaire also included several relevant comments to prescription of WALs. Many respondents highlighted the frequency of any water activity as an influencing factor. It was also highlighted that in some instances the patient would prefer not to use a prosthesis for water activity because of poor function. Similarly the need would be dependent on the individual's technique. Certain activities would need ankle movement in the prosthesis. In some circumstances an endoskeletal build using non-corrosive materials and no cosmetic cover may serve the purpose as opposed to a special WAL. A few prosthetists highlighted the difference between a shower limb and a dedicated WAL. Several respondents prescribed a "limb bag" or Xerosox™ for showering purposes. Three (3) prosthetists added that they would consider WAL for incontinence.
A few questioned whether a water activity limb should be prescribed and funded through the Health Service. One respondent who agreed with the absolute indication for occupational need added that the Employment Authorities should fund the prosthesis.
Second questionnaire
This questionnaire was based on the responses received in the first questionnaire. There were Table 2 . Responses to questionnaire 2 for recommended indications based on the return from questionnaire 1 on "task orientated indication" for water activity limbs (N = 90). Indications 1. Specific water activity sport or leisure, which necessitates the use of a water activity limb, e.g. scuba diving, jet ski, etc.
2. Occupational reasons where a waterproof limb is essential or reduces health and safety risk.
3. Where risk analysis identifies that participation in an activity or leisure pastime presents a health and safety risk as a major issue and a water activity limb can significantly reduce these risks. They may be due to an associated medical or physical condition, e.g. disease or other concurrent injury possibly in contralateral limb.
4. Social reasons where health and safety risk is a significant issue, e.g. parents of toddlers managing children in and around a swimming pool area.
5. Social reasons for leisure and psychological well-being, e.g. occasional play on the beach/holiday. 90(75%) replies received from 30(75%) prosthetists, 32(80%) rehabilitation physicians, 11(55%) occupational therapists and 17(85%) physiotherapists. Table 2 shows details of the respondents' opinion on the indications. There is a near-unanimous agreement 84/90(93%) that occupational reasons where a WAL is essential or reduces health and safety risk is an absolute indication. There was also an overwhelming agreement with the following indications: i) social reasons where health and safety is a significant risk 78/90(86%), ii) a specific water activity sport or leisure which necessitates the use of a WAL and where risk analysis identifies that participation in activity of leisure presents a health and safety risk due to associated medical or physical conditions 68/90(75%). There is less agreement (63%) where other measures to address disability or handicap are impossible or impractical. However, there were significant differences in the responses from different professional disciplines for this indication. Table 3 shows the difference set as percentages. Physiotherapists and prosthetists were the most likely to prescribe a prosthesis (94% and 73%) compared to only 41% of physicians and 54% of occupational therapists. Furthermore, 27% of occupational therapists disagreed with this indication and 50% of physicians considered it as only a 'possible indication'. Considering that occupational therapists are generally responsible for general functional rehabilitation especially handicap and environmental issues and the physician has an overall responsibility and holistic overview, their opinion for this indication is likely to gain weight within the clinical team discussions.
The only indication on the list where the mode was 'maybe' and not 'agreed' was social reasons with a further 12% actually disagreeing.
Differences within the professional disciplines (Table 3) showed that only 28% of the physicians agreed to social indication compared to 43% to 50% of other disciplines. This may reflect budgetary concerns or questions of the health service responsibility for social purposes.
As far as the processes and procedures presented in the second questionnaire (Table 4) , there was an overwhelming agreement to the recommendations. The only concern noted (39%) was about the feasibility of demonstrating an appropriate prosthesis at the clinic, and 25% did not support follow-up appointments. Only 5 respondents did not agree that all rehabilitation centres should have a written policy. However several respondents added a comment that the policy should not be prescriptive but should be presented as guidelines.
User questionnaire
Seventeen (17) out of 20 users responded to the Questionnaire with 91% agreement to most of the recommendations and indications. The rest of the responses were equivocal with only one respondent disagreeing to social indication for WALs, believing that it should be essential.
Discussion
Clinical standards and guidelines have increasingly become part of every day clinical practice. This was followed by the Government's White Paper (1997) which stresses that practice should be evidence based. The excellent response to both rounds of consensus questionnaires (75.8% and 75% respectively), which is very high for a postal questionnaire, indicates the level of interest amongst professionals and possibly reflects the commitment to support the Government's recommendations. Eighty per cent (80%) of the respondents agreed that every centre should Table 3 . To show differences in responses received from different professional disciplines for indications 5 and 6
in Table 2 . have a written policy for procedure and agreed indications for prescription of WALs. Only 5.5% disagreed and it may well be that they presently manage an effective service without written and agreed protocols but this practice may be difficult to defend in the current climate. Ethical principles would also dictate policies to ensure equity. The authors agree with the comments that the indications and procedures may not be rigid but presented as guidelines to ensure that each case is assessed on its merit within the agreed parameters. It ensures a transparency in delivery of the service, critical in the National Health Service (UK) today. Rehabilitation for limb loss should be holistic and the importance of 'participation' in sport and leisure has been highlighted by Rubin and Fleiss (1983) . However, the availability of special prostheses is not a justification in itself to prescribe these special limbs to all amputees. Often, individuals manage their sport and leisure better without a prosthesis. In describing the various devices that could assist individuals in pursuing their sport or recreational activity, Kegel (1995) has shown that they are often not simply waterproof limbs but various assistive devices that may have no resemblance to a prosthesis and may be best termed as specialist appliances or devices. The individual amputee's expectations and perceptions are critical. It is not sufficient to have a wish or desire to try a WAL, as goals in rehabilitation need to be realistic. WALs do not have the same high functional specification as modern day-to-day prostheses and this may lead to misconceived perceptions about their functional abilities.
Indication No from
Requests for WALs are likely to be higher where the prosthesis is available free at the point of delivery as in the National Health Service in the UK or in medico-legal cases increasing compensation. The authors' preliminary study showed poor use of such prostheses in day-today life and this may well reflect inappropriate prescription or problems in the logistics of its use. When first presented, amputees may be more likely to prefer a WAL for showering than perhaps a limb bag (e.g. Xerosox™) but in practice the limb bag is likely to be more practical e.g. simpler to take with the sports kit than carrying an extra prosthesis in the luggage. Discussion and demonstration of a model limb may be appropriate.
Few would question the indication of a WAL for occupational reasons or where health and safety is a significant issue. In the latter one might wish to consider alternatives including choice and change of lifestyle or alternative strategies.
Social indications will always present problems and need to be considered specifically on an individual basis. This is particularly if there is no financial cost involved for the individual amputee. Pre-amputation lifestyle is possibly the strongest or only guide in assessment.
This study noted significant differences in the perceived indications by members of different professional disciplines with the physiotherapists and prosthetists most likely to prescribe WALs. This reflects the tendency for professionals to consider solutions from within their own discipline and highlights the importance of a multi-disciplinary approach in clinical rehabilitation. The comment from a few prosthetists that they would consider a WAL for incontinence is particularly striking as physicians would not normally consider this approach to management of incontinence, though it may influence the choice of socket material. The physiotherapists concentrated on mobility and high-level activity and occupational therapists on personal care. The different approach to assisting in showers is also worth noting and the authors feel that greater weight should be given to the opinion of the relevant professional disciplines involved in that activity.
The authors feel that indications should be at three levels. 1) Essential -where the activity is essential and needs a prosthesis. 2) Optional -where a water activity limb would serve a definite advantage but alternatives should be considered at assessment. 3) Occasional -where a water activity limb is generally not recommended except on rare occasions due to specific and individual circumstances. The details of indications recommended are in the Appendix.
The process and procedures proposed in the questionnaire had over-whelming support. Though 25% had doubts about follow-up appointments to ensure that the WALs are being used, the authors would suggest that it is essential for audit and to learn from our experience. Availability of a model limb will influence attempts to demonstrate it during discussions in the clinic, a concern raised by 39% of the respondents.
This study also illustrates a means of achieving a consensus view and thus evidence in clinical practice where isolated case studies and specialist opinion amongst peers is the only evidence available to guide evidence-based practice. It presents a model of a study to establish recommended best practice and recognised guidelines (Appendix).
